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The Sky Family 


CHAPTER I 
THE HEAD OF THE FAMILY 


There is a wonderful family about which I want to tell 
you, not because of the number of its members, which 
is not so very great, since there are only eight of them 
besides the head, but because in some ways it is quite 
unlike any other family of which you have ever heard. 

The different members of your family have each 
their own special name. There are Mary, John, 
Edward, Alice and soon. Each member of the family 
T am to tell you about has also its own name. I will 
tell you these names first. They are a little unusual. 
I don’t think you have ever had any playmates with 
names just like these: Mercury, Venus, Earth, Mars, 
Jupiter, Saturn, Uranus and Neptune. Perhaps you 
have heard all these names before. I know that you 
have heard of one of them,—the Earth. The family 
name of these eight members is one which you may 
have heard before. It is the Solar System. 

Solar means belonging to the Sun and system means 
a planorascheme. This family is named after the 
Sun for the same reason that you bear your father’s 
name. The Sun is the head of this Sky Family. 

‘‘Whatis the Sun?’’ you have often asked, I am 
sure, It is a mighty furnace of heat and flame. The 
round, flat face of the-Sun which you see in the sky 
when there are no clouds hiding it, is called by astron- 
omers ‘‘the photosphers,’’ or light sphere. 

The Earth and all the planets are dark bodies; the 
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Sun is entirely different. It is like a great star having 
its own light, with a brilliant atmosphere rising many 
thousands of miles above its surface. It is very large 
as compared to the Earth, but not so large as some of 
the other suns or stars, shining far off in space. 

Before the invention of the telescope people had 
strange ideas about the Sun and in some parts of the 
world it was worshipped as a great and fiery god. We 
cannot wonder at this somuch when we remember how 
little they knew about it and yet how plainly they 
could see and feel its power. They saw it go away at 
night, whither they could not tell. How did they 
know that they would ever see its brightness again? 
They must have felt very sad when its glow faded 
away inthe west. They must often have said to them- 
selves: ‘‘What if it should never come back?’’ It is 
not strange that they prayed to it to return with its 
glory. Then when the dawn came with the golden 
light they would whisper a prayer of thankfulness. 
How wonderful and mysterious it must all have seemed. 

After a while, as the world grew a little wiser and 
people studied more into the reasons for things, they 
began to think about the size of the Sun, and one man 
who was called very wise thought it might possibly be 
as large as Greece! We now know that if one hundred 
and nine Earths were laid side by side they would just 
reach across this bright body. This hardly helps you 
to imagine the difference in size, so I will tell you 
another plan: ‘Take a large apple and place beside it 
a very small seed and you will have a fair idea of the 
sizes of the Sun and the Earth as compared with each 
other. As to its light, we are told that this is nearly 
four times brighter than the brightest electric arc. 

As to the distance of the Sun from the Earth, astron- 
omers tell us that it is ninety-one millions of miles. 
That is so far that we cannot even imagine the dis- 
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tance. But now let us suppose that we could fly in a 
straight line at the rate of thirty miles an hour, which 
is about as fast as a slow railroad train would go, and 
if we did not stop for one single minute night or day we 
should reach the Sun in three hundred and fifty years. 

You will probably remember that Jamestown was 
settled in 1607, and if anyone had then started to fly 
to the Sun at the rate of thirty miles an hour, without 
stopping, the poor creature would still be flying. Or, 
if one could fly around the Earth at the same rate, it 
could be done in a month, but it would take ten years 
to fly around the Sun. 

The newly invented telescope showed dark spots on 
the Sun which had not been dreamed of before, and it 
was by watching these spots that astronomers discov- 
ered the fact, new to them, that the Sun turns on its 
own axis just as the Earth does, only, instead of turn- 
ing once in twenty-four hours, it turns once in about 
twenty-five of our days. It was once thought that the 
Sun traveled around the Earth, but we now know that 
its only motion is this motion of turning on its own axis. 
Sometimes these sun-spots remain in one placea long 
time, so that astronomers are able to study them day 
after day; then, again, they change very rapidly. The 
nature of these spots cannot be explained in a little book 
of this kind. 

Without the light and heat of the Sun what would 
become of everything on the Earth? When the Sun 
is clouded over even for a few hours we miss it, and 
how glad we are when it comes beaming out again, 
touching everything with its light, which is of more 
worth to us than so much gold. Were the Sun to be 
suddenly blotted out, life on this Earth would soon 
cease. For a little while we might keep warm by fires 
of coal and wood and could see to move about by the 
light of lamps or candles, but we could not live long, 
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because without the Sun’s light nothing could grow, so 
when we had eaten up the food which was already 
grown we would starve to death even if we were not 
already frozen. Then without the Sun’s light and heat 
people would lose their strength and energy; so if we 
escaped freezing and starving we would die of weak- 
ness. Small chance, you see, there would be for any 
of us without this blazing old Sun, the blessings of 
which we take every day without a thought of thank- 
fulness to the Great Maker of all things. 

No story about the Sun is complete unless we men- 
tion another strange power which it has, and that is 
its pulling or ‘‘attracting power.’’ You will hear 
more about this as these stories go on. 

There is another fact which I must tell you: The 
planets do not whirl around the Sun in a perfect circle, 
but in what is called an ellipse, which is in the shape 
of an egg. For this reason, as you will understand, 
the planets are not always at exactly the same distance 
from the Sun, or from each other. 

You have heard of eclipses of the Sun and you have 
also, no doubt, heard these called total and partial. 
These eclipses are caused by the Moon passing between 
the Earth and the Sun. When the Earth is between 
the Sun and the Moon, the Moon is eclipsed. You can 
illustrate this at any time by having someone hold a 
ball between your eye and a lighted lamp. When the 
Moon comes between us and the Sun, so that only a 
part of the Sun’s surface is shut off by the shadow, it 
is called a partial eclipse. When the face of the Sun 
is entirely covered by the Moon it is a total eclipse. 

It is a striking fact that though the Sun is four 
hundred times larger than our Moon, at the time of a 
total eclipse the two bodies appear to be about the same 
size. This is because the Sun is four hundred times 
farther away. 
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It is not strange that to ancient people an eclipse of 
the Sun was a terrible event. They no doubt thought, 
as they saw the dark body crawling over the face of the 
Sun, that their beautiful god was about to be swal- 
lowed up forever by some mighty black demon. An 
interesting story is told of the way in which Columbus 
made use of this ignorant fear of eclipses. He was 
wrecked on the coast of the Island of Jamaica in 1504. 
The natives looked upon him and his sailors with sus- 
picion and refused to give them provisions. When the 
poor Spaniards were thus nearly starved, Columbus 
remembered, through his knowledge of astronomy, 
that there was to be an eclipse of the Moon on the 
night of March Ist. He called the savages together 
and told them that the Great Spirit was angry with 
them for treating the palefaces so unkindly and that 
his face would be hidden from them that night. The 
natives made light of the threat at first, but when 
night came and the face of the Moon was covered with 
a black body they were terribly frightened and hurried 
to Columbus with food in plenty, begging him to call 
on the Great Spirit to forgive them and take them into 
favor again. 

The writer of these little stories was favored in see- 
ing the total eclipse of 1869. She chanced to be ina 
little town in Northern Michigan which was sur- 
rounded by woods in which the villagers pastured their 
cows. The light of the Sun lessened gradually for 
over an hour and, by and by, a queer thing happened ; 
although it was only the middle of the afternoon the 
cows came home, thinking, no doubt, that the night 
was coming on. The deepest part of the twilight 
lasted only about five minutes, and the cows were stand- 
ing at their own gates waiting to be milked when the 
Sun shone out again. 
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CHAPTER II 
MERCURY AND VENUS 


In the most ancient times wise men studied the stars. 
They were not long in discovering that there are some 
stars which are never lost toviewand are always together 
in one group at all times of the year, changing the posi- 
tion of the group somewhat at different seasons but 
never separating and wandering away from each other. 
The Great Bear, or Big Dipper, is one of these groups. 

These men also learned that there are bright bodies 
which appear among the stars every night for a while 
and then are lost to view again, so they called these 
bodies ‘‘planets,’’ which means ‘‘wanderers.’’ After 
a while they found out that these planets, or wanderers, 
are not stars at all but dark bodies shining by the light 
of the Sun and they gave them the names which you 
learned in the last chapter. It was surely wonderful 
that they could find out as much as they did without any 
telescopes and they must have studied the sky long and 
patiently in order to do this. 

You will now understand that the planets are not 
stars atall, although that name is used when speaking 
of them. With a little practice you can learn to tell 
the difference between stars and planets. Stars twin- 
kle, or seem to wink at you, while the planets shine 
with acalm, steady light. As there are only five 
planets which can be seen with the naked eye, and 
those only at certain times of the year, while there are 
thousands of stars in the sky, you will see thatit is not 
an easy thing to find the planets unless you know 
pretty nearly where to look for them. 

You learned in the last chapter that our Sun is a 
star, that is, a body shining by its own light, and if 
all the other stars which we see in the sky have fami- 
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lies of their own whirling about them, what a wonder- 
ful place is this sky which hangs over us! 

When I gave you the special names of this great 
family of the Solar System I did not mention them 
according to their size, but in the order of their near- 
ness to the Sun. We will describe them in this order. 

Mercury and Venus, like all the other planets, swing 
around the Sun in regular orbits and each also turns 
upon its own axis. The length of time in which a 
planet swings around the Sun is called that planet’s 
year. Our Earth makes the journey in a little more 
than three hundred and sixty-five days; but the planet 
Mercury, on account of its nearness to the Sun, runs 
around the great Head of the Family in eighty-eight 
days. How would you like that kind of a year? 
Wouldn’t that bring Christmas, Fourth of July and 
birthdays around in a hurry? But then just think how 
fast we would grow old. Wouldn’t it seem queer to 
graduate from the eighth grade at fifty-six? Of course 
that sounds funnier than it really is, because any one 
who was fifty-six on Mercury would be just fourteen 
on the Earth. 

Remember this fact, the closer a planet is to the 
Sun the faster it moves, because it is affected by the 
Sun. Mercury, therefore, has a greater speed than 
any of the other planets, going at the rate of twenty- 
nine miles a second. It gives one a dizzy feeling just 
to think of that motion, doesn’t it? The greatest 
speed we know of on this Earth is that of a ball shot 
from a gun, which goes one-half mile a second. 

Mercury is much smaller than the Earth. Its diam- 
eter, or distance through, is three thousand miles. It is 
not half so large as the Earth and yet it is larger than 
our Moon. 

Mercury is seldom seen by us because of its near- 
ness to the Sun. We never see it high in the sky, 
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because when it is up in the sky the sun is there also 
and thus its great light makes the planet invisible. 
At certain periods of the year we can see it night after 
night for some time. Look your almanac through and 
when you find a date opposite which are these words, 
‘““Mercury’s greatest elongation east,’’ for a few eve- 
nings before and after that date Mercury may be seen 
low down in the western horizon soon after sunset. 
February, March and April are the months for this 
observation. Although planets do not twinkle, but 
burn with a calm, steady light, this one is different and 
twinkles like a star. 

It may sound like a fairy tale to you, but it is quite 
true that Mercury and all the other planets have been 
weighed. Mercury, though smaller than the Earth, is 
made of heavier material, just as iron is heavier than 
wood. I cannot explain to you in these stories just 
how the planets are weighed, but when you are older 
perhaps you will read books which will go more deeply 
into these questions. 

Although we have found out many important things 
about Mercury there are still many facts which we do 
not know. On account of its nearness to the Sun it is 
difficult to make observations of this planet. Fora 
long time astronomers were doubtful as to the length 
of its day, or in other words, as to the length of time 
it takes to turn on its axis. They now tell us that it 
takes as long to make this turn as it does to go around 
the Sun. 

Mercury was named after the heathen god, who was 
said to be the fleetest of all the gods. For this reason 
the god is always pictured with wings on his feet. 
The metal sometimes called quicksilver was named 
Mercury after the planet. Both the planet and the 
metal are quick in motion. 

The one great question which is always asked when 
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we are talking about a planetis: ‘‘Are there people on 
it like ourselves?’’ Weare sure that this cannot be 
true of Mercury, because of its great heat and slight 
amount of air, or atmosphere. 

Beautiful Venus is the planet dearest to the human 
eye because it is the brightest, and during several 
months in the year it hangs in the western sky and is 
then called the ‘‘evening star.’’ The sight of this 
planet shining so steadily and brightly has made mil- 
lions of hearts happy and poets and story tellers have 
written many delightful passages about it. During 
certain months in the year it is ‘‘morning star,’’ and 
is then seen in the eastern sky. 

In the old days, before people knew the secrets of 
the sky, this planet was called Hesperus when seen in 
the evening because Hesperus means western, and Lu- 
cifer when seen in the morning because Lucifer means 
brightness. They thought it to be two different stars. 

The planet Venus is nearly as large as the Earth, its 
diameter being only about three hundred miles less. It 
travels around the Sun in two hundred and twenty-five 
days, or about seven and one-half of our months. It goes 
at the rate of twenty-two miles each second, so that its 
pace is a little slower than that of Mercury. Although 
it swings so rapidly in its orbit or path around the 
Sun, it turns on its axis so slowly that it is as long 
turning itself over as it is in going around the Sun. 
You will understand from this, that one side of Venus 
has a never-ending day and the other side a never- 
ending night. 

Venus at certain times of the year comes nearer to 
us than any other body in the whole sky except the 
Moon. When Venus and the Earth are both on the 
same side of the Sun they are only twenty-six millions 
of miles apart. That is rather far off for a near neigh- 
bor is it not? But it isquite near for a sky neighbor. 
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When Venus is the nearest to us we cannot see her 
because her dark side is turned toward us. What a 
pity, when it is so near us that its bright side is not 
turned toward us. 


CHAPTER III 
THE EARTH 


In the old, old days, people thought that the Earth 
was a vast plain reaching out so far that no one had 
ever been able to find its borders. You know there is 
a little country in Southern Europe called Greece and 
perhaps you have heard that in the old days the Gre- 
cians were very fond of study. Among other things 
they studied the Earth and the sky and they found out 
that this planet on which we live is round. Then as 
they watched the sky they could not help seeing that 
the heavenly bodies moved. One man who was named 
Aristarchus, after years of watching and thinking, de- 
clared that the Earth and all the other planets moved 
around the Sun and that the Earth turned on its axis, 
but everybody laughed at this idea. 

About the same time that these thoughts were stir- 
ring the minds of the people of Greece, wise men in 
Egypt were also trying to understand all these myster- 
ies, and by and by a man named Claudius Ptolemy 
gave to the world a careful explanation of the move- 
ments of the heavenly bodies. This system has been 
called by his nameever since. It is thought, however, 
that he did not discover the system, but simply put the 
ideas of the wise men of Egypt together and then gave 
them to the world. Ptolemy’s system was that the 
Sun, Moon and stars moved around the Earth, which 
was the great center of the Universe. He also de- 
clared that the plan given by Aristarchus was all 
wrong and very foolish, though he agreed with him 
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that the Earth was round and he used the same argu- 
ments which are in use today to prove this truth. So 
slowly do new ideas grow, however, that even as late 
as 1492 there were people who believed that when 
Columbus sailed away to reach India he would come to 
the end of the world and that he and his ships would 
be lost forever by falling over the edge into an im- 
mense space. Columbus, however, believed that Ptol- 
emy was right, and so he sailed out upon the unknown 
ocean fearlessly. 

About four hundred years ago, a man named Coper- 
nicus studied the heavenly bodies in their motions 
until he made up his mind that the old ideas of the 
astronomers of Ptolemy’s time were all wrong. He 
had no way to prove his new ideas, but he wrote them 
out as plainly as he could, finishing the work in 1530, 
but it was not published until 1543. The reason for 
this delay is said to have been that Copernicus feared 
to give his work to the world because he knew that he 
would meet opposition and be laughed at for his new 
ideas, and that people would say he was not only fool- 
ish but wicked to try to overturn the system of Ptole- 
my which had been believed in for so many centuries. 
His friends, however, urged him to have his new sys- 
tem published and when he was an old man of about 
seventy years he consented, but when the book came 
out he was very ill and had lost his mind so that he 
never knew how his work was received. He lived but 
a few hours after the first copy of the book was 
brought to his home. 

The new ideas caused great surprise, although they 
taught that which we all know today, that the Earth 
turns on its axis and also that it and the other heavenly 
bodies move around the Sun inregular order. These are 
the same ideas which the old Grecian astronomer, Aris- 
tarchus, gave to the world somany hundred years ago. 
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In 1609 a remarkable thing happened. Galileo, an 
Italian, perfected the telescope. Before this time spy- 
glasses had been made in Holland but it is not known 
for certain whether Galileo had ever seen, or even 
read, a description of one of these. There were no 
telegraphs nor newspapers in those days to carry news 
fast and far; and as Italy and Holland are not very 
near each other it is not likely that Galileo had heard 
very much about these Holland spy-glasses. We can 
easily suppose, however, that a traveler may have car- 
ried one of these spy-glasses with him from Holland 
to Italy and so Galileo may have heard of it or seen it 
and thus caught the idea. All this is uncertain, but 
one thing we do know, that Galileo made a telescope 
and that he was the first to use it in studying the sky. 
It was a very small affair indeed compared with the 
telescopes of today. It had about the same power as a 
good field glass of the present time, and this, you know, 
seems to bring whatever you look at six or eight times 
nearer than it really is. But after a thing is once in- 
vented, itis always possible to improve it, and inge- 
nious men have been doing this with the telescope ever 
since Galileo’s time and today we have some remark- 
able telescopes which would have seemed like dreams 
three hundred years ago. 

When it was first stated that the Earth was round, 
people laughed at the notion, and asked, ‘‘Why don’t 
we fall off?’? This seems a natural question and it is 
sometimes asked even yet, although we know that we 
stay on the Earth and cannot get away fromit even if 
we wished to do so very much. 

When you try to jump away from the Earth you find 
that you can rise only a little way from it before you 
fall back again. If you try to lift anything from the 
Earth you find that it falls back again as soon as your 
hold upon it is loosened. I dare say you have often 
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wondered why when a man with a strong arm throws 
aball high in the air, instead of its going on and on 
forever, which would seem the natural thing, it always 
comes back to the Earth. 

When you think this fact all over carefully it seems 
very strange, does it not? But it is stranger still, I 
think, that the reason for this was not discovered until 
the year 1680, when the great Sir Isaac Newton showed 
the world that this power which the Earth has of pull- 
ing bodies toward it is caused by a great law which 
governs all members of this sky family. He called it 
the law of gravitation; he did not explain it, because 
it cannot be explained, just as we cannot explain why 
a magnet held in the hand will draw a needle or 
other pieces of steel or iron toward it as though they 
were alive. This law of gravitation, or attraction, you 
will see, is a very wise one and keeps us all safely 
tied to the dear old Earth. 

We talk about the sky—what is it? Nothing more 
nor less than an immense space so far-reaching that 
we cannot even imagine the distance, and in this space 
our ‘‘sky family’’ hangs, not in the air, remember, for 
air is something that surrounds our planet and does 
not surround all the others. As this immense stretch 
of sky surrounds the Earth on all sides, you will see 
that there is really no up nor down, although there 
seems to be, and we always speak of things ‘‘going 
up’’ when they go toward the sky. When you are in 
the United States, your feet point toward the feet of 
the people in Australia, but the people in Australia are 
in no more danger of falling off the Earth than are the 
people in America. 

Run a hat-pin through an apple—the apple repre- 
sents the Earth, the hat-pin is its axis. On opposite 
sides of the apple stick two pins, then turn the apple 
over and over and you will see that the heads of the 
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pins always point to the space surrounding the ball. 
This must represent to you the great space around the 
Earth which we call the sky; the two pins are two 
men on different sides of the Earth, held in place by 
the law of gravitation. 

Another thing which people were slow to believe 
was the motion of the Earth, since they could not feel 
it move. 

Perhaps you have noticed when aboard a railroad 
train that when it was first set in motion it moved so 
slowly that you thought it was at rest and that the 
things around you were moving. This was because 
the motion was so smooth, but when the train was 
fully under way there was a noise and a jar which 
took away all doubt of your own motion. So with the 
Earth; it moves swiftly, but as there is nothing in its 
path which it can touch, there is no jar. Since it is. 
turning to the east it causes all other objects in the sky 
to seem to be moving to the west. This accounts for 
the seeming westward movement of the Sun and Moon. 
The motion of the Earth on its axis gives one of the 
dearest and best changes known to its people, the 
change from day to night. When the long day is done 
the quiet night comes to us because the place on the 
Earth where we happen to be is turned away from the 
Sun for a few hours. 

The other motion of the Earth is that which carries 
it on its journey around the Sun just as you have seen 
a horse or an automobile swing around the race-course. 
As it goes on its appointed way its axis points towards 
the North Star. This makes the Earth incline a little 
instead of standing up straight. The leaning of the 
Earth’s axis, together with its motion around the Sun, 
causes the change of seasons, just as the turning on 
its own axis causes the change from day to night. 

You already know that it takes three hundred and 
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sixty-five of our days for our planet to make its jour- 
ney around the Sun, and sometimes you think that is a 
long time, but the old Earth is doing her very best to 
make this journey as quickly as possible. She goes at 
a speed of eighteen and a half miles a second. That 
is not quite so rapid a pace as is made by Mercury and 
Venus but it is a pretty good speed after all. 

There were many doubting people who said: “Since 
the Earth has the power of making this swift motion 
around the Sun, why does it not fly off into space and 
become a wanderer in fact as well as in name?’’ or 
‘Why doesn’t it roll away into that big and blazing 
Sun and be lost forever?’’ The reason that these 
dreadful things do not happen is because there is a 
fixed ‘‘law of motion’’ which is, that a body once set 
in motion and not acted upon by any force will move 
forward in a straight line with unchanging speed for- 
ever. When a ball is thrown into the air its motion is 
stopped, as we have learned, by the force of gravita- 
tion; in the same way the Earth is kept from going in 
a straight line by the attraction of the Sun which 
causes it to go around in a circle, and the tugging of 
the Earth toward the straight line motion keeps it from 
falling into the Sun. 

The Earth is a solid body and when you are older 
and study geology you will learn many interesting facts 
about its make-up: why we have mountains and val- 
leys and many other strange truths which do not be- 
long in these sky stories and so must not be explained 
here. 

Around our Earth, reaching out like a great invisible 
covering, is our atmosphere, or air which we breathe 
and on which our lives depend. The higher one goes, 
as in climbing lofty mountains, the rarer or thinner 
this air becomes, and many people find it hard to 
breathe when going even as high as three miles. Even 
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on a summer day when the people on the surface of the 
Earth are suffering with the heat, the air at the height 
of a few miles will be at the freezing point. This ex- 
plains why the tops of very high mountains are always 
covered with snow. 

The Power that hung the planets and stars in the 
sky placed upon the Earth its living creatures of every 
kind and also gave to them all their separate natures 
and habits. I hope that you will learn something about 
the living things which fly in the air, swim in the 
water and crawl on the ground of this dear old Earth. 
But, whether or not we are wise and study all these 
things, the old Earth goes on just the same, turning 
on its axis and flying around the Sun, year after year, 
century after century, never too fast, never too slow. 
People are born and die, great things happen, but 
neither wars nor floods, neither earthquakes nor storms 
can cause it to swerve or wander from its path. 


CHAPTER IV 
THE MOON 


You love to look at the Moon on nights when it is 
visible, and when it is big and round and what we 
call ‘‘full,’’ it seems very near to us. You think you 
could almost fly there if you had a good aeroplane, and 
while it is true that it is nearer to us than any other 
member of the sky family, yet it is two hundred and 
forty thousand miles away from us, which is nearly 
ten times the distance around our planet. If it were 
possible for us to journey to the Moon on an airship 
flying at the rate of sixty miles an hour it would take 
us five and one-half months to reach this little planet, 
our nearest heavenly neighbor. The distance around 
the Earth is twenty-five thousand miles; it is only six 
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thousand miles around the Moon. The diameter, or 
distance through the Moon, is about two thousand 
miles, while that of the Earth is eight thousand miles. 
So you can keep this fact in your mind, I am sure, 
that the Earth is four times larger than the Moon. 

The question which comes 
toallof us when studying 
the beautiful Moon is this: 
Are there any creatures liv- 
ing upon it? No telescopes 
have been made strong 
enough to reveal to us 
whether or not there are 
living creatures upon the 
Moon. Our telescopes, how- 
ever, have shown us that 
the three things which hu- 
man beings must have in “ Photograph of the Moon 
order to live—water, air and heat, do not exist on the 
Moon in proper quantities to keep alive people like our- 
selves. Astronomers have been studying the Moon with 
the telescope for more than two hundred years and no 
one has ever seen a cloud hanging about it. Clouds are 
made up of tiny drops of water; the air keeps them 
floating about, so with no clouds we know there is no 
water and no air. 

Astronomers have also learned by the use of the 
telescope that the Moon turns on its axis once in 
twenty-eight of our days. This is the same length of 
time which it takes to go once around the Earth and 
for this reason we always see the same side of the Moon. 
For the same reason the lunar day, (lunar means belong- 
ing to the moon,) is as long as fourteen of our days. 

If you have ever noticed the Moon very much you 
will remember that it has not always seemed to be of 
the same shape. Sometimes it has a big round face 


20 THE SKY FAMILY 


with a comical look upon it, sometimes part of the 
round face seems to be cut off on one side, then again, 
you will see it half round. At other times it is a 
beautiful bright crescent, and we do not wonder that 
one of the oldest nations in the world, Turkey, has 
taken it for its emblem. Then again we see it as a sil- 
ver sickle in the west. You know that the Moon has 
no brightness of its own, but that like a looking glass 
it reflects the Sun’s light. Only that half of the Moon 
upon which the Sun shines is bright and the half which 
is turned away from the Sun is dark. We on this Earth 
can see only as much of the bright side as happens to 
be turned our way. These changes of the Moon are 
called its phases and you can get a very clear idea of 
them by holding a ball at arm’s length near a lamp 
and turning it slowly around. 

The best way to become acquainted with the Moon’s 
changes is to watch it night after night. In this way 
you will learn that the small crescent Moon shines 
through a small part of the early evening only, that 
the half Moon shines half the night and the full Moon 
shines all night long. Another interesting thing to 
do is to watch the stars near the Moon and see how 
far eastward the Moon travels from night to night. 
When there is a new Moon, for a few evenings the 
dark part of the Moon can be seen. This is sometimes 
called ‘‘the old Moon in the new Moon’s arms.”’ 

‘‘T wish I could take a trip to the Moon,’’ you often 
say, and you no doubt think that this would be a very 
fine trip indeed. There would be nothing to see on the 
journey, however, except our own clouds, because there 
are neither planets nor stars between us and the Moon, 
so it would be rather a dull trip and I am sure we 
should be very tired after five months and a half of 
that kind of traveling. How we would hope for some 
of our earthy comforts at the end of the journey. We 
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would think of our own cosy Earth homes, with the 
refreshing baths and the dainty meals and, if we knew 
nothing about the Moon, we would expect to receive 
the same sort of comforts upon our arrival. When we 
alighted from our airship what would we find? If we 
arrived during the lunar day we would see a great 
glare of light. The old astronomers tell us that the 
heat would be terrific, but later works say that because 
there is no air on the Moon to hold the heat of the Sun 
upon the surface of the planet, the weather of the lunar 
day is always down to zero while the nights are so cold 
that human beings would freeze at once. 

We would have one great advantage, however; we 
could run easily and jump as high as a house, because 
the Moon being so much smaller than the Earth the 
attraction of gravitation is not there sostrong. When 
we looked around on the dreary landscape, so different 
from our beautiful Earth with its shining rivers, its 
waving trees and its fragrant flowers, don’t you think 
we would use this power of running and jumping to 
get away from this barren place as quickly as possible? 
That is, if we had not smothered for want of air, which 
after all, is just what would have happened to us as 
soon as we set our feet upon lunar ground. The fact 
is, we would not have had time even to look around 
upon the cold and lifeless world with its lofty moun- 
tains and wide craters, because we would have died 
for want of air just as a fish dies when taken out of 
the water and thrown on the land. 

So we have learned by our imaginary trip that no 
beings like ourselves could possibly live upon the Moon. 
When we remember all the different creatures living 
upon our planet, the Earth, we feel sure that God could 
have made beings able to live on the Moon happily, 
and of course we cannot be sure that there are no crea- 
tures there who do not need the things which we do, 
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The people who were so unlucky as to live before 
the invention of the telescope had all sorts of queer 
notions about the Moon. Some men declared that it 
was nothing but an immense mirror hung up in the 
sky and that the great spots on its face were the re- 
flections of the land and water on the Earth. Other 
people thought that the Moon was like our planet, with 
its own divisions of land and water, continents and 
seas. They even went so far as to name the seas. 
One of them was called the ‘‘Sea of Serenity.’’ After 
the astronomers discovered that there was no water on 
the Moon they could not very well talk about seas, 
therefore they called all these spots ‘‘gray plains.’’ 
It is not known exactly what these dark places are. It 
has been thought that they might be bottoms of dried- 
up seas, or perhaps, great plains over which lava has 
flowed from voleanoes. The brighter parts of the Moon 
are mountains which it is supposed were once volcanoes. 
The range of mountains which you see in the north is 
called the ‘‘Lunar Apennines.’’ Other names are 
the ‘‘Caucasian Range,’’ the ‘‘Carpathian’’ and the 
‘‘Altai.’’ Is it not wonderful to know that on this little 
planet so much smaller than the Earth, there are twenty- 
eight mountains which are higher than Mont Blanc, 
that great mountain which has been called ‘‘The Mon- 
arch of Mountains,’’ in Europe? Near the south 
point there is a lunar mountain from which bright 
streaks seem to flow, and there is at the head of these 
streaks a spot which looks like the place where the 
stem of a fruit had been. This, they tell us, is an 
immense circular voleano with peaks all around it and 
a deep valley in the middle. The streaks are cracks 
which have been filled up from the hot center of the 
Moon. 

You now know just what you see when looking at 
the Moon through an opera or field glass; gray plains, 
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mountain ranges, white streaks and craters. One of 
the chief craters is called ‘‘Ptolemy’’ and is said to be 
one hundred and fourteen miles across. Another, 
‘‘Copernicus, ’’ is about fifty-six miles across and an- 
other, ‘“‘Tycho,’’ is fifty-four miles. In the Tycho 
crater there is a cone-shaped central mountain which 
is five thousand feet high. Ptolemy and Copernicus 
you have heard of before, Tycho Brahe was also a 
famous astronomer from Denmark. We are told that 
the maps of the Moon are more perfect even than those 
of the Earth. Doesn’t it seem queer to have a map 
of a planet two hundred and forty thousand miles away ? 
Astronomers are continually studying the Moon and 
the least change on its surface would be immediately 
reported. 

If you are looking through a field-glass as strong as 
the first telescope made by Galileo which magnified 
only six times, the Moon will seem six times nearer to 
you than it really is. So divide the above number by 
six and you will see just how much nearer the Moon 
seems. Our largest and best telescopes magnify nearly 
three thousand times, so when you look through one of 
these, the Moon will seem only eighty miles away. 

You know from what has been already told you that 
the Sun attracts both the Earth and the Moon, and that 
the Earth and the Moon attract each other. If you have 
ever lived near the ocean or a river which empties into 
the ocean you know something about the change of 
tides. This is caused by the attraction of the Moon. 
The Earth being a solid body, the Moon can make no 
visible change on its surface except on the movable 
water. A wave very broad, but not very deep, is made 
in the ocean and follows the Moon daily. There is the 
same kind of a wave on the opposite side of the Earth; 
and thus there are two waves a day, called the tidal 
waves, moving around the Earth, and the rise and fall 
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of the ocean in this way we call the tides. These 
tides strike our coast and make the water rise. We 
then say, ‘‘The tide is coming in.’’ When the top of 
the wave reaches us we say, ‘‘It is high tide.’’ When 
the wave ebbs or goes down, then we say, ‘‘ The tide 
is going out.’’ Then when the last of the wave is 
gone we call it ‘‘Low tide.’’ 

Because of the islands and continents this tidal wave 
is not one wave going along everywhere in the same 
manner, but sometimes there are several waves in dif- 
ferent parts of the same ocean. 

You often hear it said that the Moon affects the 
weather. This idea, no doubt, arose from the very 
plain effect of the Moon on the tides. Astronomers tell 
us, however, that the Moon has nothing to do with the 
weather. A little thought ought to prove this. The 
Moon shines upon a large part of the Earth’s surface - 
at the same time, and yet we know that the weather 
is not the same in all parts of the country at the same 
time. This is only one of the many superstitions con- 
cerning the Moon, of which there are enough to make 
a whole chapter. When there are so many wonderful 
facts to talk about it is surely not worth while to spend 
our time upon mere superstitions. 

You all love to see the full Moon, but beautiful as 
this is at all times of the year, that which is seen in 
September and October is even more delightful to look 
upon. For reasons in which you would not be interested 
now, the full Moon in these two months rises less than 
half an hour later each evening. The September Moon 
is called the ‘‘Harvest Moon’’ because it comes at a 
time of the year when all the crops are harvested. The 
October full Moon is called the ‘‘Hunter’s Moon, ’’ be- 
cause it is in this month and later that men hunt game. 
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CHAPTER V 
MARS 


The planet next in order is Mars and it may often be 
seen with the naked eye. It shines with a steady, un- 
twinkling red light. That is said to be the reason for 
its name,—red is the sign of war and Mars was the 
god of war with the ancient Greeks. Mars is much 
smaller than our Earth; its diameter is only four thou- 
sand miles and it is also much farther from the Sun 
than are we. 

People have had all sorts of dreams about Mars, but 
when a planet is thirty-five millions of miles away 
from us, even though it can be brought by the strong- 
est telescope within thirty-five thousand miles, we need 
to be very careful about how we make guesses concern- 
ing different things on its surface. The length of a 
day on Mars is about the same as our day and its jour- 
ney around the Sun requires six hundred and eighty- 
seven days. You will now begin to understand that the 
nearer the planet is to the Sun the shorter is its year. 
You have also read that the nearer the planet is to the 
Sun the more rapid is its motion. 

Mars is kinder to us than Venus, because when it is 
nearest to us its brightest side is toward us. Probably 
this is why our astronomers have studied it so much. 
Another reason is that there are not so many thick 
clouds around it as is the case with some other planets. 
Mars comes into opposition with the Sun, that is, it 
rises in the east as the Sun sets in the west, about once 
in two years. When this opposition occurs in August 
or September the planet will be at its brightest, but 
when it comes in February the planet will show faintly. 
Phases have been seen in Mars, but they are very 
slight, just enough to show that it really has a dark 
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side and thus is not a star shining by its own light. 

We have learned one strange fact about Mars, which 
is that the material of which it is made is only about 
three-fourths as heavy as that of the Earth, and, as it 
is so much smaller, its attraction is not so great. For 
this reason, a man who is very heavy on the Earth 
would be light and active if he could in some way be 
carried to Mars. 

There are markings to be seen on all the planets 
when looked at through a telescope, but they show 
more plainly on Mars than on any other planet, be- 
cause of the fewer clouds. There are noted astronomers 
who think that some of these markings are artificial 
canals constructed by the inhabitants of Mars. 

The red color which Mars shows to the naked eye 
is seen through the telescope also. Parts of the planet 
have ared or orange hue while other parts are dark and 
greenish. Astronomers believe that the red parts are 
continents and the green parts are seas. If the as- 
tronomers are right and the different colors are caused 
by the land and water they are in very different shape 
from the Earth land and water. Thereis more land 
on Mars than there is water, and you know that it is 
just the contrary on the Earth. These markings 
on Mars have been so carefully studied that a map has 
been made of the planet and names given to the con- 
tinents and oceans. Think of the map of a world mil- 
lions and millions of miles away! If there are people 
there they can go to all parts of their world either on 
land or on water just as they please, without crossing 
great oceans as we have todo. This is because their 
land and water are mingled together in a way which 
would seem to us very convenient. 

White spots are seen at the North and South poles of 
Mars which are thought to be ice and snow. These 
spots go and come as the poles are turned toward or 
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away from the Sun, just as we know is the case with 
the ice in our own polar regions. 

It was supposed by the early astronomers that Mars 
had no moons, but in 1877, Professor Hall discovered 
two moons which are said to be the smallest bodies 
yet discovered in the solar system. They can be seen 
only by the strongest telescopes and when everything 
is just right for observation. The inner moon travels 
around Mars in seven hours and thirty-eight minutes, 
as it is only about four thousand miles from Mars. If 
there are any people on Mars what a fine time they 
may have studying this little moon, Phobos. The 
name given to the other moon is Deimos. These were 
the names of the two sons of Mars, the god of war. 

You may have heard it said that Mars is like the 
Earth, so it is in the following ways: The days of 
Mars are but a few minutes longer than those of the 
Earth. Its axis seems to lean over in the same way as 
does that of the Earth, therefore the change of seasons 
on Mars would be much the same as ours. Mars has 
air much like that of the Earth, although it is known 
to be thinner, or rarer, therefore it must have water 
upon it; it also has clouds floating about it. 

You will now like to know the ways in which this 
planet differs from the Earth. Mars is smaller than 
the Earth. On account of its long years its seasons 
must be nearly twice as long as those of the Earth. 
It is one and one-half times farther from the Sun than 
is the Earth, and is probably colder. It has more 
land than it has water. It has two moons instead of 
one, both of which are much smaller than the Earth’s 
moon. ; 

In spite of the few differences between Mars and the 
Earth it is enough like the Earth to make it possible 
for beings like ourselves to be living there. When we 
think about both planets carefully, the Earth seems 


28 THE SKY FAMILY 


much the more attractive place in which to live. If 
it were possible to take a trip to Mars, just to look the 
planet over, we should, no doubt, all enjoy doing so; 
but when we had seen all the sights we might be glad 
to get back again to our beautiful Earth. 


CHAPTER VI 
JUPITER AND SATURN 


If we were flying around the great space which we 
call the sky, stopping for a while at each planet, we 
should find an immense distance 
between the small world Mars, 
about which we have just been 
thinking, and our next stopping 
place, which is the planet Jupi- 
ter. Between these two worlds, 
however, we should pass many 
ae ieee > xu, hundreds of tiny planets, which 

are called asteroids. These 
bodies are so small that they are never seen by the 
naked eye. It is said that even the little planet Mer- 
cury seems a giant compared to one of these asteroids. 
A few of them have been studied and named, but we 
must not take up our time with them but pass on to 
the more important planets, Jupiter and Saturn. 

While it is only eleven times as far through Jupiter 
as it is through the Earth, we may very well think of 
Jupiter as a great giant among the planets. It has 
been said by astronomers that if it could be hollowed 
out, all of the material in all the other planets, to- 
gether with their moons, could be put in the hollow 
with still roomto spare. Jupiter is about five times 
as far from the Sun asthe Earth is and fourteen times 
as far as is Mercury. Your first thought on hearing 
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this will doubtless be to wonder if it is worth while to 
bother about anything so very far away. But in spite 
of its great distance from the Sun and also from the 
Earth it may be seen clearly with the naked eye and 
is the brightest object in the sky, after the Moon and 
Venus. ‘There are certain times in the year when Jupi- 
ter and Saturn may be seen as bright objects in the 
sky all night long. Distant as is Jupiter from the Sun 
it is quite as far from its next neighbor, Saturn. By 
this you will see that Jupiter is about half way be- 
tween the Sun and Saturn. 

On account of Jupiter’s great distance from the 
Earth astronomers are still in doubt as to its make-up. 
When viewed through the telescope it shows bright and 
dark shadings, or markings, running in the same 
direction across its face. These markings, however, 
are not fixed, but show much change and unrest, which 
leads us to believe that we are looking at an atmos- 
phere of shifting clouds. 

There is one peculiar marking on the face of Jupi- 
ter known as the great red spot, which, though it 
changes sometimes, is quite fixed in its position. By 
watching this great red spot astronomers have been 
able to decide that Jupiter turns on its axis once in 
every ten hours. That makes a pretty short day 
doesn’t it? Jupiter takes nearly twelve of our years 
to make the journey around the Sun. If there were 
people there as clever as the Earth people, they, no 
doubt, would find some way to divide up the year and 
bring the feast days and holidays around more quickly. 

It is interesting to think that, when Galileo com- 
pleted his little telescope, three hundred years ago, 
the first object upon which he turned it was this great 
planet Jupiter. Let us try to imagine his surprise 
when he found that four small, bright bodies were 
swinging around this planet. You may be sure he stud- 
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ied them most carefully night after night, for they 
were to him a good example of the way in which our 
Moon moves around the Earth, and also of the way in 
which the planets move around the Sun. Our modern 
telescopes have added another to these moons discov- 
ered by Galileo so that Jupiter is now known to have 
five moons, and it may be that other moons are there 
awaiting the invention of still stronger telescopes. 

Saturn, the most remarkable planet in our sky fami- 
ly, is about ten times as far from the Sun as is Mer- 
ecury. When looked at through a telescope it shows a 
faint veil-like covering over its face. You remember, 
we told you that the planets had all been weighed and 
Saturn is found to be so much lighter than the Earth 
that we know if it is made up of the same substances, 
or elements, they must be in the liquid or gaseous 
state, just as they are in the Sun. If this be true, 
then this planet must be very hot. Astronomers think 
that both Jupiter and Saturn shine partly by their own 
light as well as by the reflected light of the Sun. 

The motion of Saturn on its own axis, which causes 
day and night, is not known for a certainty because of 
the faintness of its markings, but it is thought to 
have a day about as long as Jupiter’s, ten hours. It 
requires thirty of our years to travel around the Sun. 

This planet, although smaller than Jupiter, has out- 
done it in the matter of moons, for it has nine, and, 
as if this were not enough to make it outshine its big 
neighbors, it has a set of bright rings. What a won- 
derful sight it would be if one could stand on Saturn 
when all its nine moons were shining in the sky. 
These Saturn nights must be nearly as bright as day, 
especially if in addition to the nine moons the golden 
bands of light were extending from the eastern sky 
across to the western horizon. 

These rings were very puzzling when they were first 
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discovered because of their changing appearance. 
Sometimes they would be seen as mere threads of light 
reaching out a little on each side of the planet, and 
then they would appear much broader. Huygens, a 
Dutch natural philosopher, solved the problem in 1655, 
when he stated that these mysterious appearances were 
rings girdling the planet. They are not made up of 
liquids or gases, but of millions of little, solid bodies. 
These bodies are not very close together but there are 
so many of them that they make the rings look like 
unbroken belts of light. Saturn is a beautiful object 
when seen even through a small telescope. 

You have already learned enough about both Jupiter 
and Saturn to know that beings like ourselves could 
not possibly live upon them, yet as we know how 
dearly we of this Earth love beauty in all its forms it 
seems a pity that there can be no intelligent beings to 
enjoy Saturn’s glorious night skies. 


CHAPTER VII 
URANUS AND NEPTUNE 


It is well to group these planets together, not only 
because of their immense distance from the Sun, but 
also for this other reason; they were not known until 
after the invention of the telescope. The ancient as- 
tronomers ranked but seven bodies as belonging to the 
heavenly family, counting the Earth and its satellite. 
the Moon, as one body. This has been given as a 
reason for the selection of seven as a sacred number 
by ancient people. You will find this number used 
very often in the Bible. 

How interesting it is to think of these two great 
bodies, Uranus and Neptune, going on their journeys 
around the Sun for so many centuries all unknown to 
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man. Those old nations thought themselves very wise, 
and yet here was a great piece of knowledge of which 
they were ignorant. In the same way, we of the 
twentieth century think we know a great deal, but 
we must not imagine for a moment that we have found 
out everything in the earth and sky. 

Uranus and Neptune are both so far from the Sun 
that to give you the number of miles in actual figures 
would mean nothing to you. They would look like the 
great rows of numbers which your teacher puts upon the 
blackboard, sometimes, for the children to enumerate. 

Uranus is seventy-four times as large as the Earth, 
but only fifty times as heavy. Neptune is eighty-five 
times as large as the Earth, but only seventeen times 
as heavy. This seems to show that they are gaseous 
globes. They are so far from the Earth that they can 
be seen only with the telescope. It seems to us, who 
are favored in being so near the Sun, that Uranus and 
Neptune must be cold and dreary spots. 

It takes Uranus eighty-four of our years to journey 
around the Sun, while Neptune makes the journey in 
one hundred and sixty-five of our years. You will 
understand that because these two planets are so far 
from the Sun their speed is very slow, Uranus’ four 
miles a second and Neptune’s three miles a second. 
This seems like crawling when compared with Mer- 
cury’s speed, or even with that of the Earth. 

Uranus has four moons, but as they are so far away 
from the Sun they probably do not give any more light 
than does our one moon. Neptune has only one moon, 
and it goes around the planet in about six days. We 
know nothing of the length of the day upon either 
Uranus or Neptune, because astronomers have not yet 
been able to discover how long it takes either one of 
them to turn on its axis. 

When seen through a small telescope Uranus looks 
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like a star, because it shows no disk, that is, it does 
not look like a flat, round plate. When a strong tele- 
scope is used, however, the disk shows plainly and a 
greenish tint is also seen. The spectroscope proves 
that Uranus has an atmosphere, but that it is very 
dense or thick. 

You may imagine that it was a great surprise to the 
world when, in 1781, the great astronomer, Sir William 
Herschel, born in Germany, but living in England, 
gave out the news that he had discovered a new planet. 
It did indeed seem wonderful, because for so many 
centuries people on this earth had thought they knew 
all the planets in the Solar System. When Herschel 
first discovered this bright body he could not believe 
that it was a planet. Other astronomers with their 
telescopes, which had been greatly improved since 
Galileo’s time, had studied the heavens and found no 
planet beyond Saturn. Therefore he thought that the 
bright stranger must be a tailless comet. He was 
using a very strong telescope which he had made him- 
self, and so night after night he kept on studying 
the new object and, by and by, he discovered by its 
motion that it was truly a planet. Whata happy time 
it must have been for this patient man; he was well re- 
paid for his many nights of watching and his long days 
of figuring. He at first intended to call the planet the . 
Georgian Star, because King George the Third had 
furnished the money which had made it possible for 
him to go on with hisdiscoveries. This name was not 
liked by people outside of England and so it was 
dropped, but George the Third should be given credit 
for his good action in helping on a great discovery. 
Since the first name was not liked some astronomers 
proposed to call the new planet Herschel, and this may 
be found in some very old school books. Its present 
name, Uranus, was taken from Greek mythology. It 
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was the name of the husband of Gaea, (the Earth.) 

The attention of all astronomers was now turned 
upon Uranus with the determination to find out more 
about its nature. Among other things they began to 
figure the position in which it would be found in 1800, 
also in 1820, and so on, allowing for the attraction of 
the other planets. But when the time came and they 
looked for Uranus in the place where they expected it 
would be, it had disobeyed all rules and they did not 
find it. The astronomers wondered a great deal over 
this strange absence of the planet. They however 
still persevered in figuring just where this body should 
be found. In 1840 it had wandered still farther away 
from its appointed place. This looked, did it not, as 
if the astronomers had made a mistake in their figures? 
But astronomers do not make mistakes, they do not 
dare to and they knew at once that another body was 
pulling, or, as they say, attracting Uranus out of the 
way in which it should go. There were two young 
astronomers who had been watching Uranus for some 
time, Le Verrier in France, and Adams in England, 
and they now gave their whole attention to the strange 
and uncertain actions of Uranus. By a great deal of 
careful figuring they decided that the body which was 
affecting Uranus must be at a certain point in the sky. 
Each one of these young men was working quite un- 
known to the other. Was it not wonderful that they 
should both decide to turn their telescopes toward the 
same spot in the sky? 

Adams’s figuring was finished first and was sent to 
two different observatories, but little attention was 
paid to it, as it was thought his ideas were wild and 
impossible. Le Verrier sent his figuring to the Berlin 
observatory, where it was believed and published. 
Meanwhile Adams had seen the new planet, but as Le 
Verrier’s story was first given to the world he received 
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the greater honor. The new planet was named Nep- 
tune and of course all the great telescopes in the world 
were turned upon it to learn more about it if possible. 
Its moon or satellite was discovered later and that is 
about all that is known of it up to the present time. 
Neptune was discovered in 1846. As it takes one hun- 
dred and sixty-five of our years to go around the Sun, 
it has not yet been once around since its discovery. 

It is sometimes questioned whether telescopes 
stronger than those now in use could ever be made. 
When we remember all the wonderful things which 
men have done, we ought to be willing to believe that 
some genius may arise in this great twentieth century 
who may be able to make even greater discoveries 
or inventions than anything which we have yet known. 
Americans are proud of the fact that the two greatest 
telescopes in the world are in this country. One is at 
the Lick Observatory, on Mt. Hamilton, in California, 
and the other called the Yerkes telescope is at Wil- 
liam’s Bay, Wisconsin. Its object glass is forty inches 
while that of the Lick is thirty-six inches. 

You have seen a telescope, perhaps; if not, you have 
seen a picture of one. In the long tube which points 
toward the sky are the glasses which do the work of 
bringing heavenly objects nearer us or, rather, of 
seeming to do so. What we call the strength of the 
telescope rests in these glasses. You know something 
of this power from looking through opera glasses. The 
tube of the Yerkes telescope is seventy feet long. 
This wonderful telescope is mounted so that it turns 
toward the west with the same speed that the Earth 
turns toward the east. Thus while the Earth turns 
on its axis the object on which the telescope is fixed 
cannot move away from its vision, but is constantly 
followed up by the telescope. 

People often wonder whether there are other planets 
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which have not been found by man. This is a question 
which will always be asked and will never be answered 
unless more powerful telescopes are made or some other 
way of reading the skies is discovered. We know 
that the Sun attracts Neptune even though it is so far 
away. Astronomers tell us that there may be worlds 
whirling about even in our system which are far beyond 
man’s present seeing power. 

Perhaps you who have been reading these simple 
stories may sometime astonish the world with a great 
discovery, whether you are a boy ora girl, because 
there have been women as well as men astronomers. 
In order to do this, however, you must go on obsery- 
ing, thinking and studying, for this little book is 
merely a beginning in that most wonderful science, 
Astronomy. 
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